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The postulate of Depoorter et al. [Bull. Soc. chim.
Belg., 74 (1965), 12] for the chromophoric chain res-
ponsible for the li~ht absorption in symmetrical phos-
phocyanines (I) has been extended to a new series of
phosphorus dyes, vlz, merophosphinines (II) and
unsymmetrical phosphocyanines (III), with some
nlodification. The excellent agr-eement between the
-calculated and observed values of their A.max suggests
a similar canonical structure (polyene-type) for the
chromophortc chain.
IN this note are reported the absorption frequencies
of some merophosphinines and unsymmetrical
'phosphocyanines which have been calculated on
the basis of free electron molecular orbital model
using Kuhn's- procedure for unsymmetrical dyes
(Eq. 1).
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dyes can conveniently be treated as polyenes, since
phosphorus does not seem to influence the effective
chromophoric chain of the dye once the dye is
formed. We have extended this concept to other
types of new dyes, viz. merophosphinines and un-
symmetrical phosphocyanines derived from cyclo-
pentadienylene triphenylphosphorane. On the basis
of a structure similar to that postulated by Depoorter
et al.2 the length L in the case of merophosphinines
and unsymmetrical phosphocyanines should be
(N -2)1, where l = average C-C bond length = 1·39
A, as shown in structures II and III (chain within
the dotted line). However, Ruedenberg and Scherr"
in their free electron network model have given
sufficient justifications for the postulate that the
free electron path terminates one bond length beyond
the end atoms. In the present case, although the
type of chromophoric chain suggested by Depoorter
et al.2 is accepted in so far as the inclusion or otherwise
of phosphorus is concerned, we consider that one
bond length beyond the end atoms to the total bond
length, i.e. L = N1, adds more sophistication to
the calculation. Thus substituting N1 for Land
the values of the constants M, b, land c, Eq. (1)
assumes the form
A = 1
5.027XI015(1-~ )Vo +O.0157X107(~1)
..• (2)
TABLE 1 - ABSORPTIONSPECTRAOF MEROPHOSPHININES
A %=0, N=10 x=l, N=12
Ama" Vo X1012 Calc. Obs.
(nm) (erg) Amax Amax
(nm) (nm)
480 0'783 561 550
445 1'14 517 550
460 0·960 538 570
460 0·960 538 565
3-Phenylrhodanine
I-Phenyl-3-methyl-
pyrazolone
1,3-Diphenylthio-
barbituric acid
Indane-I, 3-dione
TABLE 2 - ABSORPTIONSPECTRAOF UNSYMMETRICAL
PHOSPHOCYANINES
B x=l, N=10 x=2, N=12
Amax VoXl012 Calc. Obs.
(nrn) (erg) Amax Ama"
(nrn) (nm)
Thiazoline-Z 458 1-01 531 560
Benzoxazole 470 0'88 548 570
Alpha-naphthoxa- 495 0'64 583 590
zole
Beta-n ap hthoxa- 495 0·64 583 590
zoIe
Quinoline-2 515 0'51 605 635
Quinoline-4 580* 0'65 605t 670
*x=1, N=12. tx=2, N=14.
NOTES
The results of calculation given in Tables 1 and 2
show that there is a close agreement between the
observed and calculated values of "max. This
supports the polyene-type canonical structures,
(II and III) for the merophosphinines and unsym-
metrical phosphocyanines, which are responsible
for their colour.
The dyes were prepared by the literature methods+,
The absorption spectra were recorded on a Unicam
SP-600 spectrophotometer.
The authors are grateful to Dr P. K. Mahapatra
for the dye samples and their spectral data. They
are also grateful to the CSIR, New Delhi, for the
award of a research fellowship to one of them
(L.N.P.).
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The reduction in the yield of hydrogen atoms trapped
during gamma-radiolysis of 2·0M phosphoric acid ice
at 7'1°Kis attributed to the competitive scavenging of
both the hydrogen atom and its precursor, viz. electron.
Normal competition kinetics are observed by those
solutes which have high rate constants for either
-electron or hydrogen atom reactions but not in the case
where the two rate constants are of comparable
magnitude.
THE reduction caused by the presence of certain
solutes in the yield of hydrogen atoms trapped
during the gamma-radiolysis of acid ices has been
explained on the basis of competition between the
solutes and the acid anions for the radiation-released
electrons=". However, the reaction of the solute
with hydrogen atoms has not been taken into account.
Using the technique of electron spin resonance we
have, therefore, investigated the effect of certain
solutes which are capable of reacting with electrons
and/or hydrogen atoms.
The experimental details such as the preparation
of the samples, irradiation procedure and the elec-
tron spin resonance spectrometer have been described
elsewhere+. The peak to peak height of the low
field H atom signal has been taken as a measure
of the yield of trapped hydrogen atoms.
The formation of H atoms in Y-irradiated 2·0M
H3P04 at 77°K has been ascribed to the reactions
(1-3) of radiation-released electrons with the acid
anions and the undissociated acid molecules-P
H3POc~H2P04+H+ (1)
e;'+H2P04--'»-H+HPO!- (2)
HPO~-+H20+--'»-H20+HP04 (3)
In the presence of a solute which reacts with
electrons according to Eq. (4)
e;"+S-+(product)- .. (4)
there will be a competition between the solute
molecules and the acid anions for the radiation-
released electrons which would reduce the yield
of H. This has been demonstrated in the case of
electron scavengers like H202, N20, nitrite and
nitrate ions and acetones. The kinetics of H atom
formation have been shown to obey the relation
[Ho]-[H] k4[S]
'[H]- = kz[A] ... (5)
where [A] and [S] are the acid and solute concen-
trations, and k2 and k4' the rate constants of re-
actions (2) and (4) respectively.
Among the solutes investigated in the present
study, iodoacetic acid (IAA) , NOii and CNS- are
found to obey the normal kinetics as can be seen
from Fig. 1, with the respective values of k4/k2
calculated from the plots as 13'5, 10·1 and 5·9.
The observation of the above kinetics by the
solutes IAA and NO; is not surprising since the
rates at which these react with electrons are quite
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Fig. 1 - Kinetics of H atom formation in the presence of
KCNS, NaNOa and IAA in frozen 2'OM H3P04 solution [Data
plotted according to Eq. (5). One unit on the X-axis equals
2'44x10-3 for KCNS, 6'25 X 10-4 for NaN03 and 1'56x10-4
for IAAJ
.--.10:I:
<; a
~36
I
ral.
:I:
~2
" 8 12Is) / [A]
16
Fig. 2 - Kinetics of H atom formation in the presence of
K3Fe(CN)6 in frozen 2'OM H3PO. solution [Data plotted
according to Eq , (5). One unit on the X-axis equals
1'875 X 10-3J
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